Regulation of the adenohypophyseal thyrotropin-releasing hormone-degrading ectoenzyme by estradiol.
TRH is inactivated by the TRH-degrading ectoenzyme, a TRH-specific metallopeptidase. At the pituitary level, this enzyme is stringently regulated by thyroid hormones. We describe here gender-related differences and the effect of estradiol (E2) on the expression of this enzyme in the anterior pituitary. Compared with male rats, only about one third of the enzymatic activities and the messenger RNA levels were found in the anterior pituitary of female rats, whereas the TRH receptor transcript levels were found inversely related. When male rats received a single injection of 0.5 microg E2/100 g BW, the enzymatic activity decreased to 65% of control values within 14 h, preceded by a decrease of the transcript levels to 25% of control within 6 h. Basal values were reached again 24-48 h after the injection. E2 had no effect on the expression of the enzyme in the brain. In vivo and with GH3 cells in vitro, E2 effectively counteracted the increase in enzymatic activity induced by T3, whereas neither testosterone nor progesterone, aldosterone, or dexamethasone showed any significant effects. Because the expression of the adenohypophyseal TRH-degrading ectoenzyme is tightly regulated by both T3 and E2 with adequate dynamics, we conclude that this peptidase serves integrative functions for the control of TRH-stimulated hormone secretion.